In the paper we present some new existence results for nonlinear second order generalized periodic boundary value problems of the form
Using these results (Theorems 4.1-4.3) we can get both the existence and multiplicity for solutions of various periodic problems and their generalizations. One of such possible applications is shown in Corollary 4.4 which generalizes some results of [3] , for other applications see [8] or [9] .
The main tool of our arguments is a connection between the existence of lower and upper functions for (0.1), (0.2) (called also lower and upper solutions by some authors) and the Leray-Schauder topological degree of an operator associated with (0.1), (0.2).
The notions of lower and upper functions of the second order boundary value problems have a long history starting in 1931 when G. Scorza Dragoni [10] [1, [5] [6] [7] and consider the both cases of their ordering as well as the nonordered one.
PRELIMINARIES
Throughout the paper we assume: -cx < a < b < , w II IR is continuous and nondecreasing and f: [a, b] Other definitions which generalize the notions ofW2l-lower and -upper functions, but not so suitable for our purposes, were given by Fabry and Habets in [4] . Recently, it was shown by Vrko6 in [11] that our Definitions 1.3 and 1.4 are equivalent to those from [4] . 
Let us denote
Then L is a linear bounded operator and the operator F is continuous. (ii) Suppose 
Now consider the parameter system of boundary value problems f(t, crl(t),y)
-r(t) + co2 t, x o':(t)+ In virtue of (0.2) and (1.18) it suffices to consider the cases a < to < b and to a. As in the proof of Lemma 
and, with respect to (3.2),
Consequently, by means of (1.15), for any [t0, to + 6] we get u"(t)
Like in the proof of Lemma 2.3 this yields a contradiction with the assumption that U(to) 0.2(t0) is the maximal value ofu(t) 0. Obviously, the couple (#2, p2) satisfies the boundary conditions (1.1 8).
Further, making use of (1.1 5) and (3.2), we get for a.e. [a, b] > f(t, 0.2(t), p2(t)) > p(t). and let for a.e. [a, b] and all x, y 1 f(t,x,y) < 0 if x (z(t),z2(t)) (4. 
